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Introduction
There is a great need for IT specialists in the world in general and in Russia in particular. By 2020, Russia plans to employ at least 600,000 IT specialists 1 . At the same time, existing Russian universities graduate only about 25,000 students in the IT profession every year 2 and are not able to quadruple the capacity at once. It became clear that Russia needs a new effective university specifically dedicated to education in the IT area. In 2012 the first Russian IT university -Innopolis University -was established near Kazan 3 . The university will become the heart of an innovation city -Innopolis Citywhich aims at providing high-quality living and working conditions for 150,000 people, a special economic zone for existing IT businesses and a supportive environment for new IT start-ups. Innopolis University will be a key source of highly-qualified IT specialists for Innopolis City and for Russia.
It is quite a challenging mission. In order to achieve the goal the University has to attract the best candidates across the country. The difficulty is that approximately 90% of the high-school graduates in Russia are already admitted to established universities 4 . Therefore, in order to populate the new University we need to attract applicants from other professions. For example, one should be able to convince students applying for a degree in economics, physics or mathematics to apply for an IT specialty since the requirements are very similar. Another alternative could be to reach out to the students interested in linguistics, logic or art and encourage them to pursue a career in IT. However, in this paper we propose yet another potential source for future IT specialistswomen.
Background

A. Previouse findings
In the fall of 2013 Innopolis University conducted an extensive survey 5 of groups of stakeholders on what competencies they consider important for IT specialists. More than 900 respondents participated in the survey. The groups of stakeholders included highschool students with an explicit interest in IT, students of IT specialties, IT professionals, top management of IT companies, and owners of IT businesses. By "explicit interest" in IT we mean that high-school students attend extra-curricular classes in IT (often for extra fees), for example, in programming, web and virtual design, robotics, etc.
It was discovered among respondents over 18 years old, which represents students of IT specialties and IT professionals of all kinds, the fraction of respondents who are female is about 10% and quite stable across the range from 18 to 45. Among high-school students the fraction of girls with an explicit interest in IT is over 30%, see Figure 1 . This finding implies that women, who chose IT as a specialty at the University stay in the profession.
However, although many girls demonstrate an interest in IT area they do not choose a career in IT. Why and where have all the girls gone? Figure 1 . Distribution of women in IT by age group.
The plot at Figure 1 is just a snapshot for one year of the survey. For rigorous analysis one should conduct such survey for several year to prove the pattern. Unfortunately we don't have such option in hand and have to rely on side indicators to justify our assumption.
Firstly, we checked statistics on high-school girls taking extra-curriculum classes in IT in our partner institution Unium. This is a biggest player on a marked of extra-curriculum education in Russia. However, it is just one of many. We have an access to data since 2006. In the last 7 years the percentage of girls in IT classes gradually decayed from 24% to 19%. From this fact we may formulate an assumption: total percentage of young women interested in IT back in 2006 was at least as high as our observation on 2013.
Secondly, we refer to reported data from the Computing Research Association 8 , where it is indicated that fewer than 12% of Computer Science BS degrees were awarded to women at US institutions in 2010-11. This number matches our findings at the age group 23-26 (usual age for obtaining university degree). Another reference source is data collected by Google on percentage of female engineers in 84 IT companies 9 . The report indicates 12.33% on average, which again resonates with our data. These facts support our assumption that the discovered pattern is representative for several years. The detected behavior is more typical for Russian or broader Western European education system, where students chooses the path just before entering the university and not before high--school level 10 . B. Overview of current study The study is focused on the follow-up survey of high-school girls who took extra classes in programming and programming related subjects. A large private Russian company Unium, specializing in extracurricular pre-university education has provided us with the data, which have been collected over 8 years. We identified the girls, who took classes in programming in addition to their school program and followed up with them to investigate whether they entered university for IT specialty and/or work in IT at the moment. Those women who have not chosen a career in IT were invited to participate in a focus group for one-to-one interviews, where young women reflected on the reasons behind their decision not to continue in IT. Here we present qualitative results of the survey. 
Percent of women in IT by agegroup
Methodology
For the follow up survey we utilized the database of clients who enrolled in extracurricular courses in IT from Unium. We have been provided with data going back to 2007. From the broad range of educational courses offered by Unium we have focused only on those that are IT-related, namely: Web-design, computer flash graphics, and programming in C/C++. We limited the selection pool to over 900 pupils satisfying those criteria, including 142 girls.
We aimed to form a group of 8-10 young women for a focus group interview. To achieve this we first designed a questionnaire to be used for an effective phone-survey for the initial identification of the young woman who did not choose to continue in IT. We then contacted over 100 of them by phone. During the process we faced the following challenges:
• The contact information was outdated.
• The participant was not willing to participate in the survey.
• The participant was not willing or able to attend the focus group interview.
We also aimed to have a diverse group for interviews, not just participants of Unium courses. In order to do so we engaged a professional marketing agency with many client contacts, including those in the pre-university education area. The agency provided us with contacts of several young women who satisfied the criteria but were taking extracurricular IT courses with other companies (all courses require a fee). The final focus group consisted of 8 girls: 4 graduates from Unium and 4 from other educational centers.
The interview with the focus group lasted for over 2 hours and was conducted by a professional interviewer provided by the marketing agency we engaged. The guide for the interview was designed in the following way:
• Confirmation of prior education in IT.
• Current occupation.
• Identification of the reasons not to continue studying/working in IT.
The English version of the interview guide is provided in Appendix I. The interview was video and audio recorded. The audio record has been subsequently transcribed and translated to English.
In order to ensure trustworthiness of the respondents, they were not informed about the goal of the interview. Instead they were invited for a talk as part of the marketing survey to speak about their experience during taking extra-curriculum classes. The interviewer gradually shifted topic of the discussion to career choice and reasoning behind not choosing career in IT. 
Results and Analysis
2) Keeping up with technological innovation
Respondents acknowledged that computers have become increasingly essential in life and studies and the need to use them confidently is a natural requirement. Other respondents mentioned that some of their acquaintances already operated their own computers at school, while they were not still exposed to it. As the result the girls were motivated to learn more in order to keep abreast with their peers: When constantly dealing with computers in daily life/at school respondents got increasingly engaged and as a result more motivated to learn and gain skills in this area and dedicate more time to the IT learning process.
2) Unable to get enough knowledge at school. Some girls identified secondary school curriculum and teaching level as insufficient to meet their demand:
"Our school teacher did not know much and all he told us to do in class was to "start a computer game and play it."
3) Family influence.
Apparently family does play a big role. Some respondents' parents signed them up for IT courses believing that the courses would help to develop logical thinking and generally be beneficial for further development of their child: C. Attending IT courses As a rule, the respondents started learning software from beginner user courses, gradually moving to more complex ones, such as web-design, computer graphics and flash animation, C/C++ programing and robotics. The overall impression of the respondents from the courses was positive. Girls reported that the courses were stimulating and the environment was conducive for learning. Some of the respondents developed friendship with other peers and continued taking other advanced level courses:
"It's not like you go there for classes. The environment is fun and informal."
However while the beginner's stage training went smoothly, more advanced materials and programming exercises frequently caused comprehension difficulties.
When attending extracurricular classes in IT at high-school the girls report rather high levels of satisfaction, but also frequent comprehension difficulties. In a number of cases this led to less positive perception and an overall decrease of interest in IT.
D. Choosing area for after school studies*** Here we interviewed the girls who did not choose an IT profession; therefore we tried to investigate what were the important criteria they applied to their selection of a profession. The respondents were guided by the following ideas while selecting area for further studies:
1) Personal interest in a certain profession
Personal interest in a certain area of professional activity served as a main criterion for the respondents. The most important was that the respondent would enjoy the selected profession.
2) Employment's demand for the chosen profession One of the important factors was the demand for the future profession from employers. Respondents indicated that it was crucial for them to be confident that they would be able to find job in the selected professional area. At the same time all respondents agreed that IT professionals are in high demand at the moment, yet they all chose another profession.
3) Complexity of the level of training
Respondents self-assessed their level of preparation for examinations required, the tests passed and assessed the competition level, i.e. number of applications per place. Many respondents indicated that they didn't have enough confidence to apply to the university with strong competition and decided to go for a safer option: 
4) Level of income
Respondents are aware of high salaries for IT professional. Although the income level is important, it is not the main priority for the choice of profession for the respondents:
"One should be a good specialist, one should know the profession very well in order to earn […]. My priority is to do something I enjoy. Liking very much what you are doing, not just doing it."
5) Parental influence
The opinion of the parents may be one of the key factors impacting choice of profession, including a wish to follow in parents' footsteps:
"I have a friend who was forced to study programming by her parents, because they work as programmers themselves." "My father was a manager of the restaurant that time. He talked about his job and I became interested." (Young woman studying for restaurant business administration)
Overall the respondents are happy with their choice and intend to pursue further development in their selected area. E. Reasons not to pursue futher IT studies v Self-perceived lack of aptitude for studying in this area Studying IT-related subjects as part of the courses made the respondents think that more in-depth studies in this area would be too difficult for them. They named difficulties in structuring the presented knowledge, comprehending it, and more importantly in creating something new: Here we see the contradiction between obviously good performance in IT classes -only good students can be enrolled for the next complexity level -and poor scores obtained during a single attempt at self-assessment. Often girls decided that they "will never be able to pass the test with acceptable grades" even without trying the test! We may also suggest that girls did not receive sufficient support and guidance from their instructors in IT classes. The instructors could reassure girls in their good progress, guide them to the next level of proficiency and assist with overcoming fear of the command of English needed for continuing in IT. F. Current perception of IT At the end of the interview we were also interested to learn if young women consider reviving their interest in IT in the future and maybe to choose an IT related profession.
As a rule the survey participants do not want to pursue further studies in IT. They believe they have sufficient knowledge for daily life and are not motivated to learn more IT as they are more interested in other areas:
" Pubic respond on women in IT is in general negative and this is one of the issues we need to handle in order to increase percentage of women in IT and number of IT specialist in Russia in general.
Discussion and Conclusions
We would like to emphasize that the current study is only an opening one in a series of investigations to identify issues preventing girls who have an interest and capability in IT in school from continuing their development in IT. In the next studies we plan to conduct a qualitative survey on the targeted group to understand which factors listed above are more/less important in the decision making process.
In advance of the full-scale study there are already some steps we can propose to improve the rate of participation of women in IT:
v Educate parents Parents have an important influence on the child's career decision. So far, as a University with a developed system of pre-university training centers, we have focused our attention on children, often leaving parents aside. We plan to start a series of online and offline seminars for parents explaining what IT professions are, opportunities in the area for people with different mindsets, role model cases, success stories, etc.
v Provide additional support for girls during school years Within our own pre-university educational centers we educate instructors to treat young women with an equal potential and provide support through the education process. Besides, instructors are asked to offer an information regarding preparation for Unified State Examination tests in informatics. Since all respondents indicated that they afraid of trying to take an exam on informatics, we shall launch trial test sessions. As an experiment we will have some of them for women only.
v Make sure that we have a women-friendly environment at the University The University is under construction and we should make sure that the environment is women-friendly: from simply providing enough female bathrooms everywhere, full length mirrors, comfortable chairs not damaging to tights, all the way to ensuring the strong presence of role models such as female faculty, and a substantial presence of women in top-management positions.
References * (p.4) In Russia students usually graduate from school at age 17. University education takes 5-6 years for a Master's Degree. Before changing to the Bologna system the degree was generally known as a Specialist Degree. Due to the rather recent move to the Bologna system, the BS degree exists only nominally and is not considered as a complete education. Therefore everyone after BS immediately continues for MS. The graduates from the University are usually 22-23 years old.
** (p.6) In Russia all high-school graduates take the unified knowledge tests. Tests in the Russian language and Mathematics are required from all school-graduates, while other 2 to 4 tests are chosen by the student. The results of the tests are the only criteria considered by the admission office when applying to the University. According to the latest data only 7.9% of high-school graduates choose to take a test in informatics6. Most technical universities require a test in physics -the most popular choice for high-school graduates.
*** (p.6) The area for undergraduate degree should be identified when applying for the university. Most Russian universities are specialized in technical subjects or humanities. It is uncommon to shift from engineering to humanities. If one intends to do so one needs to reapply to another university and often pass additional Unified State Examinations. Moreover within the same technical University it is often impossible to transfer from one technical area to another, for example from Mechanical Engineering to Computer Sciences or vice versa. This is due to rigidity of the standard curriculum. A prospective student must choose a future profession and apply to the corresponding University Department. This obviously puts lots of pressure on the prospective student and his or her family.
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